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INTRODUCTIONN1

"Environments have a great effect upon the behavior
of the individual because they determine whether or
not the behavior can be maintained" (Cohen, 1968).
Yet, little has been done to determine the effects
of physical environment on the learning behavior

of the moderately and severely mentally retarded.
The focus of this study described in the following
report involved the interior architectural variables
ov the classroom, as it relates to learning of
adolescen. mentally retarded individuals. The
essential focus of this report and the research
that preceded it was to determine the significance
of specific environmental variables--space, color,
and lighting--on the overt behavior of adolescents
who had been identified as mentally retarded youth.

This research study was an interdisciplinary effort
involving contributions from Design authorities and
Special Educators, and featuring collaboration
between a northern Illinois residential institution
and the Departments of Art and Special FEducation at
Northern Illinois University.

Research Need

There is conflicting research in enviroument control.
This conflict is raging among educators and design-
ers, and despite the despute, at this time, appears
no closer to resolve than it did nearly 30 years

ago when Strauss and Lehtinen {1948) recommended

that stimulation in progress for the mentally handi-
capped and brain-damaged be reduced. Most special
educators have accepted the admonitions of Strauss

and Lehtinen and have based their research and their

efforts on this recommendation. Cruickshank, Bentsen,
Ratzeburg, and Tannahauser (1961) found placing
students in carols resulted in increased learning.
Abeson and Blacklow (1971) indicated no clear direc-
tion had been established, though they recommended
further exnloration was necessary.

Architects believe, intuitively or experientally,

that the physical environment does have a behavioral
impact (Spring, 1972). Designers of Special educa-
tion environments have insufficient data concerning

the physical environment of the mentally retarded
individual's classroom as it influences learning. Yo
It has been one of the hypothesis of this project

that such information for the designer would result

in more informed design decisions, and consequently
more educationally effective environments.

Cbjectives

The five objectives of this study were as follows:

A. To evaluate color, light, and space effects
on the learning of mentally retarded youth.

B. To develop an evaluation methodology for en-
vironmentaly assessment. .

C. To establish performance criteria for architects
and designers in determining the appropriate
physical education environments for mentally
retarded youth.

D. To provide a model and to develop procedure
for interdisciplinary projects related to
mentally retarded youth,.

E. To determine the attitudes and findings of
other professionals in the area of environ-
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mental <ontrols and contingencies.
Procedure

The operational procedures in this study were two-
fold: first, establish a procedure for assessing

the effects of the research conducted at the northern
I1linois residnetial center. This procedure in-
cluded determining baseline, pre- and post- effects
of coler, light and space. This effect was deter—
mined using a time-frequency procedure in which
graduate students from Northern Tllinois Department
of Special Educatilon observed and ccunted specific
behavior identified prior to the iastitution of

this research effort. The data derived was collected
and tabulated so objective assessment could be
achieved. Second, questionnaires were designed to

be used to survey professional architects and
designers on findings they have reached as a result
of their efforts.

Data Collection Zmn:oaouomN

The data collection methodology of this two-fold
study was achieved by, first, having graduate
students count selected observable behavior during
the on-site manipulaticn of environmental variables.
The students observed the behavior of the subjects
each Monday and Friday during the four month
duration of the study. Following the observations
and tabulations, the data was translated onto
computer data cards which were later used in
statistical analysis, using a SPSS program. Second,
by sending out questions to selected authorities

in the [ield of educational architecture and design,

the investigators were able to accumulate data on
the state-of-the-art in envirommental design.
Other data related to the questionnaire was collec-
interviews and literature revieuws,
All data was coded and converted to data cards,
which were later analyzed.

ted through

The primary considerations in the study is whether

the acceptance of certain '"givens" in design, i.e.
"hot" colors being stimulating or that greater
density causes hyparactivity are valid. As indi-
cated in the literature search, some researchers
have demonstrated a correlation between these
environmental factors and human behavior. Special
educators vary ir. their opinion< concerning the
desirability of a stimulus in the environment.
Some believe stimulating factors contribute to
hyperactivities while others believe stimulation

is what the student requires.

that this conflict be resolved through careful
environment rese:ircit, in which researchers mani-
pulate the variables and then carefully measure

the effects.

Questionnaire responses, bv educa-

tors and designers throughout the nation demon-
strates the lack of uniformity of opinion and
design in education.

The investigation was undcertaken to test specific
hypotheses which include:

a) That "hot or warm" colors will cause more
movement and visible activity will be more stimu-

lating than

'cold or cool" colors, particularly

It is then essential

Q
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colors that are commonly used in schools or insti-

tutions (i.e., Institutional Green). It was recog-
nized by many that "hot" colors may encourage less

on-task behavior.

b) That an increase in spa:e density, that is the
same people and equipment in less space that pre-
viously occupied a larger space, ——- resulting in
closer visual, aural and tactile contact--will
cause greater visible activity, aggression and
less concentration on tasks.

c) That introducing incandescent wall-washing
fixtures into the environment will create a more
attractive varied environment and cause greater
movement and stimulation. Such lighting will
have to take into account task lighting require~
ments.

The incandescent light source provides sparkle
interest, control and a definite tias toward
emphasizing "warm" colors. It is, however, an
inefficient light source with high maintenanance
costs and it produces excessive heat. The incan-
descent source is good for creating pools of light
or a controlled luminous area.

The lighting level change occurs most noticeably
(see diagram no. 1) along the room perimeter

Insert Figure 1 about here

which 1s in the field of vision but it has little
effect on the task lighting condition as the

residents' desks or work areas.

The | rescent lighting condition is typical of
many educational settings and it is designed

for efficient economical operaticn with relatively
low maintenance in providing adequate footcandle
levels for task situations. It is a dull monoton-
ous type of lighting with little stimulation or
sparkle. Frequently, the color rendition is dis-
torted or biased.

The basic question is whether mentally retarded
youth work in on-task activities better in a mono-
tonous or stimulating setting and if so, should the
teacher have the option of controlling it? This
question is in line with the practice of behavioral
modificativs which is fairly common in mentally
retarded residentifal institutions.

[

It is recognized that the use of the track fixtures
introduced two other variables: increased foot-
candle levels and increased heat levels. The
studies were conducted at a time of year when the
room is reated and contreclled by 2 thermostat.
Temperature differences in the room comparing the
days when lighting system was used and not used
shows negligible mwmmmnmsnm.

Insert Figure 2 about here

In changing the space horizontally, it is recognized
that the spatial proportions are also changed that

xPL
wmn:msumn:nOn:m:mwmrn:nmwmnwosm:wv.ﬂ:m gm%
study is asking the question whether a stimulating [
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or monotonous setting will distract or aid as a
reinforcement in learning whether it can become a
tool for the teacher to use as an aid in learning.
Can a more lively environment aid in the mentally
retarded residents enjoying and utilizing the en-
vironment better or would a more monotonous en-—
vironment encourage greater concentration?

One of tue considerations in the study is either
the acceptance of certain givens in design such

as hot’ colors are stimulating or that zreater
density causes hyperactivity. As indicated in the
literature search, some researchers have shown
that there is definitely a correlation between
these environmental factors and behavior. Special
educators vary in their ocinions in seeing the
desirability of a non-stimulating anvironment to
control hyperactivity and those that consider a
"normal" environment preferable. This is done

to acclimate the mentally retarded youth to enter
the "real" world.

Organization

This report is organized into five chapters.
Chapter T will provide the cverview; Chapter IT
will contain the literature review; Chapter IIT
contains the overall procedures used in operating
the research efforts and analyzing the data; in
Chapter IV, the reporting on the datz will be ex-
hibited; and Chapter V will summar‘ze the findings
and recommend further efforts and directions.

10

O
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LITERATURE REVIEW2

It is suggested by HNellist (1970) and Thuse (1973)
that buildings and rooms can be disigned and furnished
to make :a positive contribution to the well-being,
education, and develcoment of mentally retarded and
emotionally distrubed children.

While the physical environment may frequently be
unobstrusive, there are occasions where the intensity
of environmental stimulation may be such as to cause
a malfunction of the current behavior (Spivak,

1967).

The built environment can be viewed as a physical
and social setting that has the potential of
contribution to individual or group objectives
(Sommers, 1969) or a support systcm comparable to
the natural environment which supports human
activity or welfare (Hall, 1969). Robert White,

a psychologist believes that a person's sense of
competence can be affected by ones interaction

with others and the physical environment (Armstrong,
1962).

Bayes (1967) has reviewed some of the research con-
cerning effects of patterns on mentally disturbed
children. A visually quiet surroundins appears

to help some autistic children (Strsh, G. and

Buick, D., "Perceptual Development and Childhood
Psychosis,” Brit. J. Med. Psychol., 1964, 37,
291-299). Bayes also reports that some maladjusted
or retarded children need a maximum of environmental
stimulation. A Rapport and R. E. Kantor (1967)

have discussed the concept of "Optimal perceptual

rate” and they feel that this stimulation can be

achieved either through physical complexity or
through ambiguity, and that the terms are by no
means clearly distinct. These authors cite evi-
dence indicating that humans need a certain level

of visual complexity in order to function optimally
and that brvain chemistry may be improved by visually
enriched conditions. D. E. Berlyne {1964) indicates
that patterning, with its elements of nevelty,
produces a level of arousal that can be beneficial
when problems of emotion and drive occur. He
cautions, however, that setting presents a constant
bombardment of novelty, or at the ~ther extreme,
.mnes that zre extremely monotonous generally

produce all the signs of intense discomfort and
stress.

Yet, the physical environ,ent has been ranked as one
of the most critical facility deficiencies (Braddock,
1975). VWalfensverger documents the failure of a
large number of institutions to meet their aims.
Architectural planning is seen as an issue re-
quiring special attention as short range specific
goals for the future (Stringham, 1966) and the
architect's role in planning for the retarded is
seen as having increasing importance (Bayves, 1972).

Sokoloff (1967) calls for the re-examination of

many basic assumptions made by those involved in
designing facilities that deliver services to handi-
capped persons.,

Gunzburg (1972) charges architecture with the respon-
sibility of encouraging sensory stimulation in @)
the subnormal child. However, little has been don@—

L

i
™
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to give architects and designers specific information
on which to solidly base design decisions. Collec-
tion of such data is making progress, but research

to date gives little attention to the influence of
environment on learning (Baas, 1972). Part of this
is due to the complexity of the issue.

Kenneth Bayes (1967) clarifies the need for re-
search on the effects of architectural form and
color in the treatment of mentally retarded youth.
He takes an interdisciplinrary approach to research,
as architects, psychiatrists, psychologists,
educators, anthropologists and sociclogists in
Great Britain, Europe and the U.S. were consulted
to findings, opinions and practices,

H. C. Gunzburg (1973) mentiouns the importance of

the contribution of other disciplines in consider-
ing rehabilitation, also, as does Jordan (1968).

The need for research and exchange between disci-
plines is treated as an important topic for consider=-
ation on the problem of the mentally retarded.

It has been suggested that program planning be
included in architectural discussions to avoid later
modifications (Blair & Lelend, 1967). The advisa-
bility of involving staff in planning and acquainting
the architect with special needs has been noted
(Elliot & Bayes, 1972)., However, certain management
concepts and traditions were found to adversely
influence the physical environment, limiting

its scope (Gunzburg & Gunzburg, 1973), One of

the difficulties in designing for the mentally handi-
capped is, like most people unaffected by such a

handicap, to overcome an ignorance of the nature
and problems (Seminar Design for Hnaidcapped,
1975).

One author (Rohles, 1971) suggests that the poor
student will always be a poor student in spite of
all the contribances we may use or environmental
controls that are developed. But he also states
that it is conceivable that the preferred environ-
ment may be the single feature of the learning
situation that transforms the marginal achiever
into the ranks of the satisfactory student.

"ne author calls for buildings that are not "abuse
resistant,'" with features such as wire glass,

bars over the windows and similar overprotection

of the handicapped (Wolfenberger, 1972). However,
many institutions find that the cost of damage to
walls, furniture and other interior furnishings to

be extensive and are forced into a defensive position
in their selection of interior components. Tvpical
recommendations include:

AN |
™

"Furniture pieces should be of heavy, solid material,
so that residents may not 1lift, throw, or break
them.,

Nc free forms or unsupported curves should be on
furniture, because these are easy breaking points.

All joints should be laminated and reinforced,
so that bending or breaking will not occur if
abused.
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Furniture should be able to take the abuse of harsh
detergents and hot water without losing their attrac-
tiveness or protective finishes.

All screws and bolts should be recessed into the

furniture piece to prevent residents from removing
them.

Cushions should not bu utilized, because they can
be easily torn and destroued making their cottage
life expectancy short,

Furniture should be seamless to that dirt and urine
can not build up in the seams making cleaning
difficult and causing unsanitary conditions,

Surfaces should be easily cleaned using hot water

and harsh detergents, Disease and viral transmission
may be diffi~ult to control if maximum sanitation

is not provided. Strong, harsh detergents are
necessary for sanitation.

Though cushions should not be used, if it {s
necessary, they should be covered in a hard vinyl
which will aid in preventing seepage into the
foam and also be easy tc scrub.

No small screws or bolts or glides should be used
which could harm residents by self inflicting wound,
swallowing, or using as a weapon.

Storage and supply cabinets should be equipped with
locks to prevent access by residents.

Furniture that is modular may be chosen because

of its ability to adapt to different shapes and
environments as may be necessary if more furniture
were needed in other areas of the school, and

its ability to be placed in various arrangements
creating changing looks to the same space.

Shelves and storage cabinets should contain
moveable shelves so that they can be changed to
different levels as the stored items change.

Stacking chairs or tables are useful, because
when they are not needed they can be stacked and
stored in minimal space. (Bartholomew, 1976)"

13

Space

There are numerous guidelines published for space
and equipment requirements. In regard to classroom
organization, it is recommended that space be used
to keep children involved and interested, not

only with equipment but with ecach other, so that
social development can be supported. Space communi-
cates with people, telling them how to act and

how not to act relative to what is in the space

and how these things are arranged or organized.

Kritchevsky and Prescott (1968) also point out

how efficient use of space helps teacher supervision
and aids in access to needed materials. However,
little is actually known about the effects of the
space upon the learning activities of the handi-
capped students who occupy specified areas.
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Many reports exist which include planning guide-
lines for facilities to house the mentally retarded.
The bulk of information concerniug the planning of
facilities for the mentally retarded is directed
specifically toward the residential living units,
There is general :ugreement throughout the litera-
ture that a home-like atmosphere is most beneficial
to the mentally retarded and that the closest
approximationg to family living produces the best
results toward normalization (Leo Cain, 1961;
Joseph Wingold, 1973; Craig, 1971; Simpson, 1973).

Larry Mollow (1974) suggests getting away from
restrictive, separate environments and toward

the least restrictive environment, toward facilities
more like those provided for normal children.
Implications are for the "cascade" system, or a
continuous series of less restrictive alternatives,
gradually transferring back toward the everyday
classroon.

Kreger (1971) found that by altering utilization
of living space to reduce congestion and by in-
creasing the availability of varieties of sensory
stimulation there resulted a reduction in environ-
mental stress. The results of an experimental
program indicated that manipulation of living con-
ditions is cne of the most effect..: approaches to
changing the behavior of severely disturbed sub-
jects, It has becn found that brain-damaged
children increase in aggressive behavior (fighting,
snafching or breaking toys) as group density
increases.

Hutt and Vaizey (1966) studied autistic, brain-
damaged and normal children betwecen the ages of

3 to 8. The children were observed in a samll
group with regard to agpgressive behavior (fighting,
snatching, or breaking toys) social interactions
and time spent on the outer boundaries of the room
as a fuanction of different "social densitics,"

or number of children within the same spatial

area. For groups ranging in size from 6 to ]2,

the data indicated that brain-damaged children
increased in aggression as group densitv increased,
while normal subjects bhecame more agpressive only
in smaller groups. For social encounter, normals
showed a decrease in interaction in larger groups; o
brain-damaged children showed more interaction in A
medium size groups; autistic showed less inter-
action in large groups. Furthermore, as density
increases, the autistic children spent signifi-
cantly more time at the boundary of the room,
although the effect held generallv for all popula~
tions.

Changes in intellectual, emotional and social
functioning are seen to stem from favorable
environmental influences. A normal environment
ncourages the development of normal, relatively
independent living and a domestic atmosphere and
is the most suitable for socialization and educa-
tional programs (Gunzburg & Gunzburg, 1973).

There is strong agreement among sociologists
and architects involved to get away from the con-

ventional fnstitution-like setting (R. Blakeley,
1972).
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Grunewald (1971) suggests that influence for favor-
able development is to be found partiy in the small
number of interpersonal relations forced upon the
retarded, thus making them potentially stimulating
rather than frustrating.

British Journal of Mental Subnormality, V17 N32
P54-65, June 1971, describes a project to redesign
a hospital ward for the mentally retarded which
was the resulv of an interdisciplinary approach,
where the residents were found to benefit from

new living conditions which approximated a more
home-like arrangement and encourage a family

style of living.

In discussing suggesticns fro improvement of living
arrangements, it is emphasized tha hominess and
dignity in residential units for small groups is
beneficial (Elliott & Bayes, 1972).

Ontario Department of Education, Toronto (1968)
suggests three types of environmental design,

for mentally retarded, severe, moderate and mild.
Severe require the most rig{d design, with clearly
defined separation of spaces, moderately have

less rigid design and mild have fewer enclosed
spaces.

With respect to the classroom situation, literature
would seem to suggest as normal an environme:t as
possible with encouragement of activities extracted
from daily life to be the most veneficial for the
mentally retarded (H. C. Gunzburg, 1972; Inter-
national League of Societies for the Mentally

Handicapped, 1972), The need for an interior design
program to include home-like surroundings and pro-
motion of greater sensory-perceptual experiences

has been stressed (Hobbins, 1972).

One study (Rohe and Patterson, Effects of Varied

Le els of Resources, 1974) with normal children

in a day care center indicates that there is a
correlation between density increase and negative
behavior such as aggression or destruction.

Density also had an effect on the use of the play

areas, There was significant increase in coopera-

tive behavior, relevant participation and construc-

tive behavior in high resource conditions and a
concommittant decrease in irrelevant participation. 10
The study suggests that in situaltions where co- -
operative behavior is important, an increase in

density with a concommirant increase in play

materials is suggested. Or another way to see it,

a large quantity of resources will help ameliorate

the negative aspects of crowding.

Dr. Osmond (1965) suggests that in considering

the psychological dimensions of architectural
space it is best to avoid anything which makes
heavy demonads on the patients impaired perceptual
apparatus. One should avoid ambiguous and muddled
design, too much space, and too many people.
Insure that shapes, color, lighting, textures are
unambiguous and that corridors and spaces are
clearly delineated. He defines building as either
socio-petal, that are designed to draw people to-
gether or socio-fugal, which is to discourage
social relationships.
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R. Scheerenberger (1972) notes the importance of
respect for human rights and dignity in considering
effects on physical environment on behavior. In
examining numerous centers, it was found that flexi-
bility in the construction of the physical pldnt,
including non-permanent walls and fixtures, was
necessary (Blair and Leiand, 1967).

There is wide agreement of the notion that ambiguous
or muddles spaces, undefined corridors and too much
srace shouid be avoided (Osmond, 1965). Recommen-
dations on sizes of spaces according to one research
report (Environmental Criteria, Mentally Retarded
Preschool Day Care Facilities, 1972) should be
determined by the nature of the activity(s) which
will take place in the areas, the number of children
and adults involved, and the furniture, equipment
and supplies used. Also mentioned is the importance

of the objects in a space being scaled to the
childrens' size.

Features such as open plan and barrier-free design
have been cited in facilities that have incorporated
specific designs for children with various handicap<,
including mental retardation (Mollow, 1975). A
respongive environment was found to be no more
effective for learning than a noaresponsive environ-
ment, but the responsive environment was more effi-
cient in that the same amount of material was

learned in less time (Brown, 1971).

Color

Ample theories and documentation exist on the
10

effects of color on normal subjects. Overwhelming
agreement can be found throughout the literature
to support similar results.

A recent seminar presentation (University of
Wisconsin, 1975) by Dr. Harmon would suggest that
color does have the potential of considerable per-
ceptual effect on the viewer. This is particularly
true in regard to snatial condition. As Dr. Harmon
points out since red comes to a point behind the
~etina, we must in effect pull the red level for-
. rd to bring it into focus. Conversely, the
»lue converges in front of the retina; we must in
effect pull it back in order to see the details

e
of the patterns and colors we want to see.
The shift of focus changes the apparont position
of the background color. If the background color
is blue, it seems to move away from the viewer;
conversely, if the background color is red, it
seems to move toward the viewer. This is assuming
a situation where color contrast exists under
while light.

Colors appear to have a biological cue function
fmplicit in the physical characteristics of color
which affects the viewer's sensory mechanisms
(Schare, Journal of Projective Techniques and
Personality Assessment).

About the effects of color on human hehavior,
emotions, and physiology much has been said,
but little is certain, despito the opinion of a
number of practitioners and consultants in the
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fields of design and architecture. R. M. Gerard
(1958) has done one of the few definitive pieces of
research in the area. He showed that strong red
illumination, presented as a large visual field

of color, has both physiological and psychological
effects that differ from both blue and neutral
(white) lights. Some of these hypotheses will be
tested for their validity in this project.

Gerard reported differential affective responses
(attitudes and feelings) with blue producing more
comfort and feelings of relaxation, loss anxiety

and hostility than red. Subjects noted more tension
and excitement under red light, more boredom and
"disinterest" (sic) under white. There were also
significant levels of covariance among the physio-~
logical and affective response measures. Gerard
felt that the number of quanta of radiant energy,

ratner than the energetic content of quanta, might
be the relevant variable for effect on human be-
havior.

S. L. Pressy (1921) stated that brightness of
illimunation contributes more to stimulation than
does color itself. His results have been questioned
by several later investigators. R. Wurtman of
M.I.T. (1969) has found differential, hormonal
effects, with natural and artificial illumination,
upon physiolofical functions, task efficiency,
emotional states, and intellectual processes. He
recommends a minimum of 1000 footcandles, but feels
taht 2500 footcandles, or more, produce a "hygienic
lighting level." His prescriptions have also been
questioned. H. Logan (1968) comments on research

II

that gives a figure of 25% total, human, caloric
intake under optimum conditions, as the fraction
going into visual behavior. Under sub-optimum
conditions more energy is used. He says that
toxins cccnumulate faster, hormonal balances are
more difficult to maintain, reactions are slowver,
visual efficiency is impaired, and accidents and
errors increase under such conditions. He pleads
for more research to help designers set illumina-
tion standards "that have therapeutic meaning."
The U. S. Public Health Service (1963), on the
other hand, has recommended a general level of
about 10 candles in patient rooms to avoid glare
conditions. Much brighter levels must be pro- I~
vided, of course, for reading and for examination w—
of patients, this is only 50-100 footcandles.
Many other specific recommendations are made con-
cerning limits and types of illumination, by
USPHS, based on studies with mock-up hospital
rooms with four two-bed rooms at NIH and on a
literature survey and advice from consultants.

In general, warm, luminous colors can be expected
to produce an active, cheerful feeling. Red and
rclated colors tend to activate. Blues, violets
and greens tend to calm, Light colors activate,
and deep colors produce passive moods (Birren,
1961). Birren also suggests if warm color tends
to be moderately exciting and if a cool color
tends to be relaxing, this is justification enough
to use color in certain ways rather than hap~
hazardly,

It may be generalized that color affects muscular
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tension, cortical activation (brain waves), heart
rate, respiration and other functions of the auto-
nemic nervous system and certainly that it arouses
dufinite emotional and aesthetic reactions, likes
and dislikes, pleasant and unpleasant associations.

With high levels of illumination, warm and luminous
colors in the surroundings (yellow, peach, pink),

the body tends to direct its attention outward.

There is increased activation in general laertness
and outward orientation. Such an environment is
conducive to muscular effort, action and cheerful
spirit. It is a good setting for factories, schools,
homes where manual tasks are performed or where
sports are eagaged in.

Color and light also tend to have a cetriretal
action--away from the environment and toward the
organism. With softer surroundings, cooler hues,
(blue, green, turquoise) and lower brightness, there
is less distraction and a person is better able to
concentrate on difficult visual and mental tasks.
Good inward orientation is furthered. There is an
appropriate setting for sedentary occupations requir-
ing severe use of the eyes or brain--offices, study
rooms, and fine assembly in industry.

One authority observed that colors have decisive
influence on the child’s mental performance. Popular
colors were found to stimulate alertness and crea-
tivity in normal childran while white, black, and
brown made the children duller (Time, September
1973).

12

Corah (1967) in a study on color-form matching in
young children found that differences in hue had
no significant effect on color matching while
differences in brightness produced the greatest
number of color matches. It was suggested that
contrast effects may be important in centering
the young child's attention on color, often to
the exclusion of form.

Cheskin (1947) reported children age 1 to 6 are
attracted to the pure hues. The young child prefers
red. '"Normal children like red best and blue
least." This information conflicts with Navrat

but coincides with Frieling.

18

Gramza and Witt (1969) conducted a study with 35
nursery school children 4-5 years of age, where
they were observed while they were allowed to play
with blocks red, blue, green, and gray presented
in varied spatial array. Position preferences
were more importunt than color prefercnce in use
of blocks. The study emphasized the prominent
role of stimulus contest in play behavior. Other
color preference studies have been done out of
context of objects and with relatively passive
samples. It is impossible to tell how they would
Y-aet to color in a naturalistic setting. This
study ravestigated the role of color in one
spontaneous behavior: play. The experimenter
wanted to ascertain role of celor relative to
other stimulus variables operative in block play.

The findings indicate that color is not of general
preference in block play. Position preference

Aruitoxt provided by Eic:

E\.



did appear to be the single most important factor.
Samples clearly preferred block piles at either end
of semicircle array despite changiug colors.

Navrat (1965) in testing 160 children found primary
colors, in order of preference, to be blue, red,
green, and yellow.

Infants three months of age prefer color over gray
and up to 24 months of age prefer red. Beyond this
age, there is a decreasing 2roup preference for any
particular color. 1In Frieling's (1961) study with
children from ages five to nine tested at two~year
intervals, it was found that likes and dislikes
were more extreme for the younger children. The
youngest liked red and magenta and the 5-10 year
span had a violent dislike for black. An enthugi-
asm for full chromas was noted, strong pure color
and at all ages of childhood a dislike of neutral
colors whether in dark or light range.

The effects of large areas of white in an interior
can be likened to those of snow blindness. The eye
cannot help looking at, adjusting to and focusing
on the brightest thing in its field o: view. Some
professionals feel that bright colors might tend to
overexcite minds that do not function normally.

A study was recencly conducted with children (Allen
and Dilbeck, UnpbJ) using red and green alternating
as color variables in an interior setting. The
investigation concluded that the results raised
serious questions as to whether color was a strong

factor affecting behavior. 13

However, one director has found that both children
and staff have responded well ro a colorfully
designed environment (Carlin, 1968). Scheeren-
berger feels that the retarded child responds well
to a lively, colorfully stimulating environment.

Color cannot only contribute to the beauty of a
center, it also produces a psychological effect

on the behavior of children. Where careiully
planned color schemes appear to influence the
scholastic achievement of elementary school child-
ren (Environmental Criteria, Mentally Retarded
Preschool Day Care Facility, 1972).

19

Evidence of increased activity, alertness and
outward orientation in the presence of warm and
luminous--creating an environment which 1is con-
ducive to muscular effect, action and a cheerful
feeling.

Behavior seems to be increased or relaxed according
to the type of color stimulation. Red and related
colors activate; blues, violets and green calm.
Light colors activate; deep colors produce passive
moods. There is some reason to believe that with
maladjusted children, excitable individuals re-
spond more therapeutically to stimulating colors
and withdrawn children to cool colors. Children
respond best to colors which are in sympathy with
their own emotional condition. Bright colors were
shown to attract the staff to the area treated with
them, to increase staff morale, and to heighten

the activities of the children. 'There was no

evidence that bright colors had an adverse effect
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on any of the children (Sandhu, Hendricks-Jansen,
1974).

Bayes (1967) has summarized some of the work related
to mentally retarded children and color =z follows:
Goldstein's work was with brain-damaged patients

and he found that warm and cool colors, particularly
red and green, exert a different influence. Under
red, speed of movement was greater as also were
loss of equilibrium and perceptual distortions in
judgements of size, weight, and cutaneous i1ncaliza-
tion. Green tended to minimize abnormal conditions.
Nakshian studies with normal individuals, only
partially supported these conclusions, but it is
possible that the brain-damaged are more susceptible
to color than normal subjects. From the physiologi-
cal aspect Gerard's results showed that red produced
more and blue less activity than normal. For in-
stance, red produced an increase in blood pressure,
i respiration and in frequency of eyeblinks where-
as blue produced a decrease. Red produced tension,
excitement, a feeling of warmth, reduced ideation
reduced with uneasy tension and defensive drowsiness-
suggrsting that color shock is more likely under

red stimuli (passion, sexual attraction). Blue
resulted in a feeling of well-being, calmness,
pleasant thought, coolness, tenderness, less anxiety
or hostility, less awareness or concern of outside
noise. Under white light the subjects felt bored

and disinterested, even though physiologically it

was stimulating.

Colors are a direct experience, without intermediary

and have an immediate effect on mood and feeling.

14

Warm colors are said to have the effect of making
time appear to go more slowly, and to encourage
people to keep on the move. The cool colors,
green through blue to violet, are considered as
receding. Colors come to a focus at different
points in relation to the retina; green is seen
clearly, a red object image is slightly larger

and behind the retina, a blue is slightly smaller,
therefore further away and before the retina.

An experiment with maladjusted children by providing
interchangeable desk tops of four different colors

and allowing the ciaildren to choose which they

would 1like to use and to change them during the >
course of the day as they felt inclined. The red N
tops were the most popular early in the morning

and during the begianing of the week, but during

the latter part of the day and of the week the

yellow, blue, and green were chosen. Green and

yellow were most in demand for creative lessons;

the red tops stimulated mosc activity in the way

of scribbling and carving. Red amy be suited to
produce the emotional background out of which

ideas and action will emerge; in green these ideas
will be developed and the actions executed.

Pietzner, Whihs, Rudel and others suggest that

with maladjusted children the excitable ones

respond best to stimulating colors and withdrawn
ci:ildren are helped by cool ones. The design of
lighting is indivisible from color. Variety and
contrast in lighting intensity (as in color) are -
stimulating, if excessive they can lead to dis-

comfort and glare.
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Color in an environment has been said to serve two
important purposes. It can remove glare from the
field of view, and it can also direct attention.

If the color 1s warm and cheerful, it can direct
attention outward and make a person alert to what
is going on around him. If the color is cool and
muted, the environment will be less distracting and
the person will be better able to concentrate on
visual or mental tasks.

Hobbins (1972) suggests the use of colors chosen to
enhance the 3-D qualities of forms, thereby helping
children with perceptual difficulties, Though
another study indicated that color preference was
not of primary importance in the block play of the
normal children tested (Gramza and Wite, 1969).

Another fact is that no two handicapped children
will probably respond in precisely the same way to
a certain color (Sanhu, Hendriks-Jansen, 1974).
Less is known about the effects of sizes of spaces
and lighting conditions provided.

Light

Light, or the effect of light (color,
tion) becomes signals or environmental inputs to
the perceiver. Vision is the primary means of en-
vironmental perception for most people for both
foreground and background purposes. The extreme
of sensory deprivation is suggested (Myklebust,
1964) as causing alteration of the psychological
respense mechanism.

form, percep-
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Lighting research in the
with optical concerns,
tions as cnwwrnmwmm.
tance. 1In general,

past has dealt primarily
focusing on such considera-
contrast, glare and reflec-
studies conclude that accuracy
and spced cof seeing, contrast sensitivity,

visual acuity, and the physiological functioning
of the eye continue to improve significantly as
the lighting level ig increased to an optimum
point (Guth and White, 1965).

Although the bulk of research has dealt with physio-
logical responses of the individual to light in a
physical environment, some work has been done 1in
order to understand man's psychological reactions

to light. How does he integrate the forces of
environmental stimulation in terms of attitudes

and overt behavior? To answer this question
effectively, research must move beyond the physical
factors of -ye mechanics and the visual task into

to arena of the vmnnmvncmu\vm%n:owow»nmw processes
which affect behavior.

21

The psychological response to lighting depends
upon how the visual system assimilates, processes,
and responds to the environment. Perception of
object brightness is also a function of environ-
mental illumination. Guth and McNeils (1969)

also studied subjective differences related to
visual performance,

Laszlo (1969) reported that some reptiles refused
fnod to the point of starvation while under a cool
while light source; but their eating havits re-

turned to normal when they were put under the sun-
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light lamp. Researchers at M.I.T. (Wurtman and
Weisel, 1969) placed 150 rats under equal exposures
to the sunlight lamp and the cool-white almp, and
found statistically significant differences in the
weight of their organs, Other research efforts

at the University of the Pacific, the Veteran's
Administration in Boston and Tufts University
(Sharon, Feller, and Burney, 1971) have demonstrated
remarkable differences in the light-related inci- .
dence of dental cavities and gonadal development in
rats, those raised under the sunlight lamp having
fewer cevities and larger organs. 1In contrast to
effects under the sunlight lamp, animals raised
under conventional blue light have exhibited growth
retardation (Ballowtiz, Heller, Natzschka, and Ott,
1970). Although Sausville (1971) was unable to
replicate these findings, Fiske (1970) found definite
light related growth effects in rats. Neer, Davis,
Walcott, Koski, Schepis, Taylor, Thorington, and
Wurtman (1971) and Neer, Davis, and Thorington
(1970) demonstrated that one month's exposure to

the artifical sunlight environment increased the
calcium absorption of healthy adult males over those
who were under the cool-white conditions. Similarly,
it was shown that plants which were previously
unresponsive to standard artificial light grew
successfully under the artificial sunlight lamp
(Kalmbacher, 1970; Sard, 1969), and appreciable
bactericidal effectiveness accompanied the use of
the artificial sunlight illuminant (Himmelfarb,
Scott, and Thayer, 1970).

Florescent sunlight lamps were compared to standard

florescent lamps in a study of the long-term effects
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upon Russian school children in Zamkova and
Krivitskaya (1965). They found more favorable
effects upon the health and physical development
of the children under the artificial sunlight
source. The pupils exposed to the sunlight lamps
had a shorter reaction time to light and sound,
were less easily fatigued, and showed an improved
working capacity. The improvement of their
academic standing was felt to be related to the
favorable physical helth factors.

In an investigation to determine the relative
merits of natural daylight and artificial light
Hammel and Johnson (1956) examined schools with
lighting systems utilizing natural daylight and
artificial 1ight in a variety of designs: glass
block, plastic domes, clerestories, overhangs,

and windows. They concluded that artificial 1light,
properly utilized, is less expensive, more uniform
and comfortable, and more adaptable to modern
teaching techniques than daylight. Manning (1967)
summarized the problems associated with the current
practice of working from a largely intuitive
understanding rather than basing design decisions
on empirical research, and stressed the need for
understanding (1) the purpose and (2) the subjec-
tive qualities of school environments.

(AN
AL

Conflicting views exist as to the effect that
lighting can have on a learning situation. D. B.
Harmon's work (1949) has shown that light can

be useful for directing a child's attention to
task and restricted visual environments are effec-
tive in initiating purposeful performance. Light

+
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was also found to be a powerful reinforcer.

If artificial light deviates even slightly from
natural sunlight--the effects upon health and be-
havior can be profound and widespread.

0tt (1968) reviewed research in radiation and its
effect on animal and plant behavior. The review
jndicated that the increased use of lighting and
television has a profound influence on the growth,
development, and habits of humans aiid animals.

The author notes children develop abnormal behavior
after watching television for sustained lengths of
time, and it was suggested that individuals: 1)
view television less, 2) sit at least 15 feet

away from the television set, and 3) use shield on
lights to reduce their radiation emission.

Lewis W. Mayvon (1974) assessed the effects of
florescent light on the general overall behavior and
academic performance. Four first-grade classrooms
were used, 2 control and 2 experimental. In the

two experimental classrooms, the researchers removed
the cool whilte lights and replaced them with Vita-
Lite florescent bulbs, the cathods elements at the
end of the bulk were wrapped with lead foil to
shield against soft x-rays, and the recesses con—
taining the fixtures were covered with grounded
aluminum mesh screen to shield against low fre-
quency, electromagnetic radiation. It was reported
that the Vita-Lite lighting and radiation shielding
decreased the hyperactives of students in the 2
experimental classroems. The study reports that

the alpha level significant ( p > .0005). Though

17

academic differences were reported, the report
indicated the data were difficult to interpret.
Both color and lighting have been cited as dis-
tractions with a need for control in the physical
environment of training centers for the mentally
retarded (Bryant, 1964).

Recommendations include a uniform lighting system.
However, an enriched environment for the emotion-
ally disturbed, according to Mollow (1975) would
feature well-defined activity centers in addition
to varied lighting and equipment. Glare, light
distribution and source brightness play an impor-
tant part. The production of a glare-free visual
environment where the brightness-balance is appro-
priate to the activity performed can be critical
in alleviating task-related visual difficulties.

23

Lighting systems which have diffusing or re-
fracting material below the lamps (semi-direct or
luminous ceilings) are the best florescent lighting
systems. The biggest problem with florescent
lighting with handicapped children was found to be
the absence of shadows which tend to make the
surrounding environment flat and and uninteresting.
On the other hand, sharp, contrasting shadows
would provide the handicapped child with more

clues and information about his 3-dimensional
surroundings. The only reason florescent lighting
is specified is because there is no alternative
system providing high luminance values for the same
running costs,

It is felt that certain areas warrant the use of
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some incandnescent light in combination with a
background of florescent tubes in gaining spatial
clarity delineation. This may also aid color rendi-
tion or balanced with a combination of "warm" and
"cool" light sources. Some designers intentionally
use light and dark patterns to distinguish between
functional areas (Flynn, 1972). The investigation
also points out how light patterns can reinforce
moods, increase person to person interaction and
emphasize or deemphasize specific environmental
features.

18
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METHODS & PROCEDURES 3

Method

Subjects

A pre-workshop classroom in a Northern Illinois
State residential facility was chosen as the experi-
mental environment. The selection of a classroom
within an institutionalized environment allowed

for a reduction in confounding variables in that

(a) in a 24 hour residential setting subjects, out-
of-class activities and environment are of a more
homogeneous nature than children in a public school
setting, and (b) the residential school classroom
typically undergoes fewer physical environmental
caanges than does a public schoel classroom. Thus,
a classroom set within an institutionalized environ-
ment would provide a mileau where more homogeneity
exists in the envirommental experiences of students
and may more readily illustrate the effects of
environmental experiences of students and may

more readily illustrate the effects nf environment
design change than classrooms which undergo rapid/
regular environmental change.

The instruction within the cooperating classroom
consisted largely of basic prevocational counting
and sorting skill training. The facility selected
was Dixon Developmental Center, Dixon, Illinois,

of which the major client population is severely
and profoundly mentally retarded (1800 residents).
The facility is located on the edge of a rural town,
shops, restaurants, and merchants are beyong the
walking distance of the residents.

19

Thirteen (13) subjects (6 females and 7 males)

were selected as the experimental population on the
basis of the following criteria: the absence of
oculomotor defect, hearing impairment, or other
detectable sensory dysfunction was a criterion for
selection of subjects. The subject's age could not
exceed 18 years nor be less than 14 years old and,
the IQ of each subject, based on an individualized
intelligence test administered within one year of
the onset of experimental conditions, could be no
less than 35 nor more than 70.

The mean age of the 13 selected subjects was 16.07
years and IQ scores ranged from 39 to 60 with a
mean IQ of 49. The total length of institutionali-
zation of all subjects ranged from 1 year to 12
years with an average of 4.84 years. 1In addition,
the total amount of time spent in the classroom

and other instructional activities on a weekly
basis was also claculated for each selected subject.
On this factor, a range of 42 hours to 18 hours

per week was found with a mena of 27.8 hours for
this group of residents. The factor of parental
involvement (i.e., the frequency of parent-visits
and home-visits) was also examined and was found

to vary greatly among subjects, ranging from no
involvement to frequent parent and home visits.
Discrete subject demographic information may be
examined in Table 1.

Insert Table I about here

Subjects were randomly assigned to one of two class
periods (8:15 a.m. or 10:00 a.m. class). Four (4)

A0
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females and 3 males attended the early class, while

2 females and 4 males attended the second class period.
The subjects were not informed as to the reasons for
environmental manipulations or the time when any
environmental change would take place within the
classroom.

>mmmnmncm

Observations of subject's behavior bv four Special
Education graduate students was facilitated by
codings made during l10-second intervals. A cassette
tape recorder with two ear plug jacks transmitted
time interval directions to the observers, who were
rotated randomly to prevent judge bilasing. The
recording entailed start, stop signals for each 10
seconds. The number of the appropriate interval

was transmitted to the observers prior to each start
signal. The room as first observed by all subjects
consisted of a claszsroom 20' by 30' painted light
green, with basic fluorescent lighting, window expo-
sure was along the length of the west wall, Techni-
cal information concerning the three environmental
conditions is listed under the following headings:
Lighting, Color, and Space Density.

Lighting

The two lighting conditions present for baseline

conditions were as follows: (1) general illumina-
tion from fluorescent pendants provided by mounted
two-lamp fixtures spaced at 6-foot on center inter-
vals throughout the gpace. The lamps consisted of

two 40 watt cool wli{te Fflourescents.
20

In the lighting condition, in addition to the pre-
vious lighting mentioned, track lighting with

12 fixtures using 300 watt reflector footlamps
were utilized. The fixture lined the length of
two working walls, north and east, and were
directed towards the wall, supplying bounce
lighting. Dimmer controls permitted various
lighting levels in the classroom.

Color

Painted 4' by 8' panels were attached to the north
and east walls using furring stripes and a grooved
base runner for panel support. Each side of the
panel was painted ond could be easily turned to I~
create a specific effect (e.g., red room or green ©N
room). The pre color condition was a “cold"

light green, five (5) G matte finish according

to the Munsell Color system. The post color condi-
tion was a "hot'" red five (5) R matte finish on

the Munsell system. The colors were selected
according to four eriteria:

A. '"Hot" and "cold" color opporsites to test the
designers reaction to their two polar or com-
plimentary atmospheres.

B. To test the behavioral response to two contrast-
ing situations that might be found in an interior
environment (stimulating vs. dull and/or dis-
tracting vs. unobtrusive).

C. Selecting of complimentary colors according
to the Munsell Color system. Five G and five
R matte finish were the colors selected.
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color assessment phase., Cool white fluorescent
lighting was provided for all color assessment
phases.

Space Density

The space size or square footage at the test site
was altered using a '10' canvas screen or curtain
suspended from a horizontal rod across the room
width west to east to the floor. The canvas was

a neutral off-white of a value 3 on a 1-9 value
scale., The same objects and furniture were contained
in the reduced space as in the normal class setting
thus increasing the space density or the crowded
conditions of the space. The screen reduced the
size of the room from 20' x 30' to 20' x 20' from
500 sq. ft. to 400 sq. ft.

Procedure

The design of this project entailed the manipula-
tion of four (4) environmental design conditions.
Each of the 4 conditions is viewed as discrete
experimental manipulation in that an A/B/A experi-
mental design was utilized, that is, a baseline
was established/the environment was then manipu-
lated/followed by a return to baseline conditions
for each of the four experimental conditions.

The same classroom, teacher, and teacher's aide

were involved for both groups of subjects, the 8;15
a.m. class and the 10:00 a.m., class. The teacher

and her aide were briefed as to what type of environ-
mental variables were to be manipulated and at what

21

date the manipulations were to take place. The
students, however, were not informed of the type
or the time when environmental changes were to

take place.
1 2 3 4 5 6
Lt. Red Lt. Reduced Lt. Lt.
Gr. Gr. Space Gr. Gr.
Pre Exp. Post Pre Exp. Post
7 8 9 10 11 12 0
Lt. Additional Lt. Lt. Combination Lt. &
Gr. Spot Light Gr. Gr. Color Change Gr.
(Red) with
Reduced Space
Density
Pre Exp. Post Pre Exp. Post

The baseline condition of the classroom consisted of
a room 30" x 20' painted light green, with basic
florescent lighting. Before and after the environ-
mental design manipulations, the classroom was re-
turned to this baseline condition. During each of
the 8 baseline phases, behavior ratings were record-
ed during 2 observational sessions.

The environmental condition wnhich comprised Experi-
ment I, consisted of the manipulation of the color
of the classroom walls from light green to red. This
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was accomplished through the use of wall panels and
completed over the week-end to avoid interference
with classroom procedures. During this manipulative
condition, behavior ratings were recorded twice, one
session on the first day of the environmental change
and again on the last day in which the experimental
condition was to exist within the classroom. The
classroom was then returned to the original baseline
condition, and again, student behavior was recorded
for two observational sessions.

Prior to the onset of Experiment II, baseline condi-
tions were continued and two observational sessions
again established a baseline of student behavior.
The environmental manipulations in Experiment II
involved a reduction of space per student within the
classroom. A canvas partition reduced the square
feet available in the classroom by 20% or from 20'

x 30' to 20' x 20'. Following two observational
sessions in which student behavior was recorded, the
classroom was returned to the baseline condition and
behavior was again recorded.

Baseline conditions were then continued until a base-
line of student behavior was recorded before the con-
ditions of Experiment III were implemented. Experi-
ment IIT manipulations consisted of the addition of
track lighting added to the ordinary classroom (base-
line) conditions. Student behaviors were once again
recorded during two observation sessions, baseline
conditions were reinstated, and behaviors were again
recorded.

In Experiment IV, the previous experimental condi-
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tions of wall color (red) and space reduction (20°
x 30' to 20' x 20') were combined as a single con-
dition. Again, two observational sessions recorded
student behavior and conditions were returned to
baseline. A baseline of behavior was again estab-
lished following the experimental condition,

Recording of Behavior

Four graduate students in Spe:ial Education at
Northern Illinois University underwent an extensive
3-week program on the utilization of the behavior
observation and coding procedures to be used during
the experimental conditions. This training program
consisted of practice in coding behavior from a
video-tape of the actual subjects from one week and
In-classroom observation for two weeks. The two
weeks of in-classroom observation also reduced the
novelty effect of the observers presence within the
classroom for the subjects and the teacher. The
observers were asked to define their own discrimi-
native indicators when observation of idiosyncratic
behaviors caused observer confusion. These problem
areas were discussed and such behaviors were de-
fined in relation to peg behaviors to be recorded.,

29

Changes in environmental conditions or a return to
baseline conditions always occurred on a weekly
basis (i.e., beginning on a Monday/ending on a Fri-
day). Observers were randomly assigned to a part-
ner observer each week. Observation teams were
then randomly assigned to a Monday (i.e., the first
day of environmental changes or return to baseline
conditions) or a Friday (i.e., the last day of ex-
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perimental or baseline conditions) observational
session. Each team observed both classroom periods
for that day. Ten observations were made on each
subject during every session.

Two areas of key behavior were delineated and specif-
ically defined for the purposes of coding: 1) On-
task behavior was defined as the Subject's head/body
orientation toward assigned work including some type
of on-going physical manipulation (i.e., visual scan-
ning, hand manipulation, etc.), and 2) Ambient-task
movements were defined as any significant bodily
movement not oriented to or necessary for completion
of the Subject's instructional task. The coding of
ambient-task movements was broken down further to

the designation of 3 main bodily areas from which
movements originated: Head movements, torso move-
ments, and limb movements.

An interval observational strategy was used incorpor-
ating ten, ten second interval observations for each
subject during each observational session. Observ-
ers were equipped with a cassette recording from
which auditory instructions regarding the beginning
and the end of the 10 second interval were delivered
through a small ear plug. The use of the one-ear
plug system as opposed to the head phone zystem en-
abled observers to remain in complete aud: ory con-
tact with classroom occurrences while simultaneously
receiving systematic instructions regarding observa-
tional procedures. The order in which students were
observed was pre-selected randomly for each observa-
tional session for the purpose of reducing any possi-
ble sequence effect. Although each Subject was ob-
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served for 10 intervals during a session, each
Subject was observed once before the second set of
observational intervals began. This procedure was
continued until all Subjects were observed for 10
spaced intervals. This process insured a wider
sample of behaviors over the entire observation
period and different aspects of classroom instruc-
tion.

Consistent periodic check of inter-observer relia-
bility yielded high reliability coefficients through-
out the study. Coefficients were determined by com-
raring each interval of the two observers, any dis-
crepency in coding was calculated as a faulty inter-
val. The session number and corresponding inter-
observer reliability coefficients follow:

Room Reliability
Condition Session Coefficient
L.t. Green 1 .89
Red 4 .92
Lt. Green 8 .84
Reduced Space 10 .87
Lt. Green 13 .88
Lighting 15 .87
Lt. Green 20 .90
Combination 22 .90
Red & Reduced Space
Lt. Green 24 .90

Q
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RESULTS 4

This sponsored research effort produced findings in
two separate areas. The first results come from a
questionnaire sent to interior designers, archi-
tects and special educators (ecological psycholo-
gists, parent find groups). The second results
were achieved by running a controlled study in a
state residential mental health/mental retardation
center. The first mention study results will be
reported first, and the study will follow.

Survey Results

Based on the data collection, a listing of criteria,
desired attributes or characteristics that the in-
terior educational setting for mentally retarded
youths should have was compiled. It is a set of
guidelines that the designer architect or special
educator may find helpful in determining the
appropriate physical environment. The criteria are
not a static recipe, but rather it will be situation
dependent, where the decision makers will need to
determine priorities, values, and the relationships
of these guidelines to the programs they are imple-
menting as well as user requirements. The user
requirements should include¢ consideration for the
staff (teacher, therapists, administrators) as well
as the primary users.

Performance criteria also becomes a document (in
either written or visual form) that enables a
designer and client such as a special educator, to
communicate on the issues in the physical setting

and to determine whether there is an agreement or
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rapport concerning the direction the solution
should take.

Obviously, the environmental impact on the staff

may also affect the smooth functioning of the pro-
gram, the delivery of services and consequently

the well-being of residents. These criteria are

not intended as a substitute for discussions with
staff, contact with the mentally retarded residents
nor in lieu of site visits to other architecture,
Rather, the criteria is intended as a supplememt

to these other critical phases of data collectian

in the design process. Presumably, the designer i
or architect will be developing a program which o
defines the problem, lists the objectives, includes

a user-profile plus performance criteria, such as
is included here.

This is part of what is called the design process,
or rational problem-solving method which is increas-
ingly being used by designers and architects to help
insure that the problem is well identified before
concepts or solutions are developed. Such informa-

tion means less dependence on intuition or subjec-
tive judgment.

The intention is that the physical setting be sup-
portive of the program at the institution and aid

in its implementation. The environment then becomes
part of the program or service delivery system in
the institutional setting, supplementing the human-
ization and normalization process.

C
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fects\and TMMmmHn% of light, space, and color on
human behavior.

N/
Function: The main purpose of the classroom is to

offer an environment geared to the
methods of learning and education.
Education classroom, the variables
ment are of even more concern than in the regular/
normal classroom environment. These variables have
an influence in relation to the behavior of the
students. Color, space and light are the variables
of the Special Education classroom environment that
are being researched for their most efficient and
effective characteristics with the Special Education
environment.

most efficient
In the Special
of the enwviron-

Criteria: The following is a list of characteristics
found to be of concern to Special Education. The
following code: "C" - color, "S" - space, "L" -
light, indicates whieh of the variables are most
essential to the summary findings.
*1f a certain color is required it is
necessary to specify hue and also illu-
mination under which it will be seen, and
take into account the effect of the color
on surrounding surfaces. C S L
*Colors are a direct experience, with-
out intermediary and have an immediate
effect on mood and feeling. C
*Warm colors make the time seem to pass
slower and encourage people to keep on the
move.
*Cool colors give a receding visual C
effect.

Q
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*Variety and contrast in lighting L
intensity are stimulating, if too ex-
cessive they can lead to discomfort
and glare.

*Florescent lamps can cause, or at

least aggravate, hyperactivity. L
*Correcting light waves or background
radiation can counter hyperactivity. L

*Color can contribute to the aesthetic
impact and visual effectiveness of the

environment. C
*Warm and luminous color is related to

muscular response, action and attitude. C
*Children react strongly to color and

it should be chosen carefully. C MM

*Excitable individuals respond more
therapeutically to stimulating colors and
withdrawn individuals to cool colors. C

*Limited glare, good light distribution,
and good source brightness are important to*
an effective learning environment. L

*Production of a glare free visual envi-
ronment, where brightness-balance is appro-
priate to the activity performed, is desired. L

*Florescent lighting is preferred to
incandescent when the lamp is exposed -~
i.e., louvered; bottom direct. L

*Florescent lighting systems with dif-
fusing or refracting material below is the
best and most practical for the classroom. L

*Room size, form, and scale has a def-
inite bearing on tne effectiveness of infor-
mation transmitted to the child. S

*Children's space should be friendly and

Q
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Pleasant so they can recognize it as their

own. Furniture should be scaled to their

size. L
*Sharp contrasting shadows provide

handicapped children with more cues and

information about their three dimensional

surroundings. S L
*Bright colors increase staff morale

and heighten activities of the children. C
*Too much stimulation of any type has

the same effect as too little in some

children; it interferes with learning

behavior. cC S L
*Need an atmosphere of structured

informality to promote social involve-

ment with physical movement; intellec-—

tual and aesthetic stimulus. C S L
*Colors that emphasize the third di-

mension help children with perceptual

difficulties. C S L
*Shape considerations range from

intimate to expansive - static to

dynamic - subdued to stimulating -

monocromatic to polycromatic - simple

to complex. cC S L
*Relationship of object in space to

the self external spatial relationship

helps permit the judgment of distance

or time in space--temporal awareness. S
*Attractive, colorful and exciting

atmospheres stimulate the child's ima-

gination and makes him want to use his

muscles. C s L
*The higher the quality of the space

26

in a center the more sensitive and friendly

are the teachers. S
*Space should keep children involved and

interested (with equipment and each other)

for good social development. S
*Space communicates with people - what's
in the space and how they're arranged. S

*Must understand the contents and the
empty space of an area to see how they

functicn as a whole. S
*Complexity and variety, if necessary,

for good space utilization. S
*The content of the environment must

Support the goals stated. c s

*The shape of the space and the distri-
bution of the objects in the space must
allow teachers to see and to be seen. S
*Artificial illumination should include
some measure of ultraviolet radiation com-
parable to sunlight.
*Spectrum of light emitted should be
continuous.
*Lighting should not be a pure white but
a combination with natural and other levels.
*Lighting should not be a consistent,
monotonous intensity.
*Programmed and cycled both in color tone
and brightness will equal a pleasing and
necessary variety, as in nature. cC 8
*100 ft. candles is sufficient with
colored walls; visual comfort and emotional

pleasure is greater with colored walls. C S
*Color can help remove glare from a
field of view - (desirabie). C

33
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*Lighting should be medium to moderate

brightness (color/light). C S L
*Color affects muscular tension, corti-

cle activation (brain waves), heart rate,

respiration, and other functions of the

central nervous system. C
*High levels of illumination with warm

and luminous colors in surroundings makes

the body tend toward outward attention

(increase in alertness, outward orienta-

tion). L
*With softer surroundings, cooler hues

and lower brightness there is less dis-

traction and better concentration on visual

and mental tasks~-good inward (orientation

improved) . C L
*Individual factors (motives, needs,

appetites, interest, expectancy, anti-

cipation) are effective by these variables. ¢ S L
*Environmental factors: size of ob-

ject/form, repetition of, intensity of

brightness on an object or form, object-

to-background contrast (brightness or

color contrast) is also effective. C S L

Questionnaire

Questionnaires were sent to two groups: special ed-
ucators and designers/architects who had designed
special education centers or institutions for men-
tally retarded residents. Samples of the question-
naires are in Appendix .

The following data is a compilation of the results

resulting from the national survey, 99

TITLE
Special Education Questionnaire

Type of Existing Classroom:

rectangular

contained

Structured

large - "home 1like"

open with dividers

large with interest corners and time out
self-contained with restrooms

Size of Existing Classroom:

20" x 25°

20" x 20° —H
30" x 48° &
28' x 28!

28' x 32"

20" x 40

30" x 30

flexible

average

small

750 sq. ft.

166 sq. ft./pupil
600-980 sq. ft.

Lighting in Existing Classroom:

florescent*

white neon recessed in ceiling

combination ~ florescent, incandescent and
mercury vapor

natural

good
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twice as most schools
standard
adequate
recessed

Color of Existing Classroom:
tan walls
light wood stain doors
pastel metal doors
drab lumberyard sales
baby blue
light blue, gold or beige#*
green
bright#*
cheerful
geometric patterns
brown brick in room/wall in burlap blue or brown
pastel*%
green chalk board
carpet - orange tweed

white tile
yellow bulletin boards
light

orange, yellow, greens, red, plum

Rationale of Existing Classroom:
staff planned with architect
availability
age
integration
economics

Rationale for Size of Existing Classroom:

related to number and age of students
traditional 1950 rationale

nQ

limited by Property availability

only one available

flexibility depending on needs

designed to meet attitudes of Superintendent and
Director of Special Education

instructions to architect ~ no long wall, no
institution effect

size relates to furniture arrangement and movable
walls

Rationale for Color of Existing Classroom:

director liked blue
create warm, comfortable feeling

for light feeling - 10

pastel - most Pleasing, easy to be in for a full o
day

color graphics for cheerful atmosphere and moti-
vation

Rationale for Light in Existing Classroom:

traditional 1950 - poor
create warm, comfortable feeling
architect requirements

In Agreement with Existing Classroom:

good - minority
NO - majority

Extent of Change in Existing Classroom:

add vocational facilities
enjoy more space, variety of color - less
monotonous

use yellow/light green, add murals and art work
carpet
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personal touch of children - not too sterile
wish it were larger
add more electrical outlets

Relationship between Physical Environment and
Behavior of TMR Children?
~ Pleasant environment - favorable effect -
teacher makes difference

none

yes

respond positive to warm colorful environment

some

pleasant working conditions - more satisfied
staff - more satisfied pupils

psychological environment more important than
physical

color as accents

atmosphere - motivating factor with older
students; feeling of acceptance and warmth
affects behavior in positive way

Differences in Behavior Due to Light/Space Color?

yes (some)

no (lot)

bright with color

sunny weather good and vice versa

more manageable

no way to measure

cannot evaluate

new building - teacher attitude change - student,
too

Information Valuable to Special Education Design?
yes - majority
doubt it - money indicates most decisions, not
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needs of children
variety of stimuli
easier to pinpoint negative aspects

Physical Setting Trends in Special Education?

National Association for Retarded Children (NARC)
baby blue uniforms - no benefit

large

area for tables

play area

closet

sink

bathroom

able to handle multiple handicapped students

crisis rooms (time out) o)
space for study carrols o

normalization rather than isolation

move out of self-contained classroom

focus more attention on entire school setting
effective use of space

specialized areas

non-donventional architecture

Studies Conducted on the Effect of the Physical
Environment of Trainable Mentally Retarded (TMR)

Children?
NARC
Council for Exceptional Children (CEC)
Exceptional Children
Teaching the Mentally Handicapped
Marymount Manhattan College - N.Y.

Dr. Steve Schain - Governor's State University, (@] :
Park Forest South, 111. gllm
ASP Journal on Color (1R



Suggested Sources for Studies:

NARC

CEC

American Association for Mental Deficiency

TMH Center - Murphysboro

Ed. Breen - Special Education Department - SIU,
Carbondale

Murray Children's Center, Centralia

Special Education Centers:

Laramount Center, Lake County

Kirk Center, Palatine

Beekman Center, Lansing, Michigan

PARC Center, Peoria

Tri-County Special Education School - Murphysboro

Arizona Training Center, Tucson

Naperville Century Hills (Round School)

Niles Township Program - Molloy Education Center

Hope D. Wall - Aurora West Public School

Waukegon, Dew Center

NSSED

SPEED - 1125 Division Center, Chicago Heights,
Illinois

Robert A. Jamieson School, 2721 W. Richmond Blvd.,
Peoria, Illinois 61604

Mid-Valley Special Education - St.

Century Hills Education Center

Charles

Interested in Results:

ALL
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TITLE
Architect's Questionnaire

Special Education or MR Institutions Designed:

Currently completing prototype design of "special
spaces' for autistic children at a treatment
facility in San Francisco

Environmental Therapy Complex - Forrest Parks
School for Physically Handicapped Children,
1969, Orlando, Fla.

Bartow Special School (TMR) Env. 1975

The Chiid's Creative Learning Space - 1971

Exterior Sensory Stimulus Environment for Miami
C.P.

Specialized Living Centers for the Developmental-
ly Disabled :

Master Plan, Elementary School - Multi-Handi-
capped Unit, Maryland

City Wide Magnet School, Disney Magnet School;
Chicago

Remedial Reading Center; Broward County, Fla.

North Community Schoolj; Springfield, Mass.

P.S. 398 - Brooklyn

Lincoln Campus, Mich.

Skilled Nursing Care Facility for Multi-caps

Mark Twain H.S. for Emotionally Handicapped;
Rockville, Maryland

Didlake School and Muriel Humphrey School -
Virginia

The Zuni Presbyterian School - Virginia

Thomas Jefferson Jr. High School and Community
Center, Special Education Department -
Arlington

O

O~
)
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Features Believed Vital in Designing Environments
for TMR Children:

Small individual personalized teaching units

Flexibility to introduce change in physical envi-
ronment to permit changing programs

Separate and defined circulation patterns by age
groups, visitor, service, etc.

Quick aggress and safe circulation (no architec-
ture barriers)

Limited, safe window areas

Specialized communications systems

Provide space conducive to mental and physical
learning with proper aids and provide such
environment which eases the task of the
teaching staff

Sound Warning Systems for emergencies,
toilet facilities as close to the
as used for normal environments

In general, humanization/norralization of the
living milieu

Unification of traditionally fragmented elements
of the envircnment

Complexity not over simplification

Use of multiple levels above the ground plane

Textural and color variety

Non-objective forms rather than (chicks,
etc.--ugh!)

Everything--the set or image of the physical
environment must be clear to the child's
perception--this makes it very difficult to
isolate the effect of individual environment
variables. .

proper
same type

horses,
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Criteria or Rationale Employed in Design of Space/
Color/Lighting:

External cues demaracate the changes for the
child from level to level of his therapy--
external cues need to be trustworthy, firm
but never overwhelming

Space--attempt to unify all parts of each envi-
ronment into a flowing sequence of related
spaces and levels. This encourages movement
and inspection. We create a multiple range
of enclosed, semi-enclosed and open design
to give choice--use multiple levels above
ground to encourage verbal communication.

Color~-no set ones to use--tend to use bright
and lots of color; encourage children use
of coloring the environment

Light-~use natural light outside.
semi-dim spaces.

Our own

The normalicy relationship

Due to work in the past, we used our knowledge
and intermixed this with the client's ex-
pertise.

In most cases the design criteria has been to
pProvide smaller self-contained units for

Try to create

individual student-staff relationship with

a personal atmosphere of some natural light,
controlled overhead lighting, and subdued
warm color tones for the walls and carpet-—
ing. The main use of brighter colors has

been for accents, graphics or as a major use
in the more defined areas of intermingle
activity or physical development.

Q

0
13
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Sources Used to Determine Characteristics and Needs
of Children Relative to Color/Space/Light:

Staff instructors input, firm experience, Virgin-
ia's School Planning manual, Guide for Plan-
ning Education Facilities by CEPP,

Little available--own experience

Direct observations of our environments

Mock-up spaces

Munch, intuition and guess

Trends in Design of Special Education Center to be
Aware of:
The retreat from institutional layouts in planning
De-emphasizing of utilitarian, low maintenance
materials
Scaling facilities to the size and special needs
Facilities and programs in foreign countries
Minimize student interaction
Low profile image rather than ones of "big school"
Staff development and specialized research to be
accommodated as well
Flexibility and adaptability
Avoidance of creating disfractions
Avoidance of creating a dependency on the learn-
ing environment

Correlation between Physical Environment and Child-
ren's Behavior?
Yes--an orderly, pleasant environment helped be-
havior--free of distracting stimuli
Yes*k*
Data not available
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Problems of Hyperactivity in Design Considered:
Results from boredom--stimulating environment
does not over excite

Yes
Considered--but designed to fit total needs

Did Physical Setting Control Hyperactivity?
Difficult to determine
Sometimes
Yes--space enough to move from one interest to
another; child needs to occupy space he can
identify as his own

Other Studies Done Related:

Humphrey Osmond: Mental Health Institutions

"Light on Growing Children', Architectural
Forum, February, 1946, D. Harmon

Lot of British studies in Architectural Psychol-
ogy Newsletter

Bettleheim: A Home for the Heart

Lou Bowers - College of Physical Education,
University of Southern Florida

Infant Developmental Environment (R&D Project,

Sunland Hospital, Orlando, March 1972, James
B. Vass)

Yes
Not specifically

Would You Find Studies Useful:

Yesk*
Not yet
Sure
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Designers or Architect to Contact:
Hertzka, Knowles, 25 Main Street, San Francisco
Kaplan, McLaughlin, 407 Jackson, San Francisco

Other Sources:

"Effects of Classroom Lighting on Child Develop-
ment', Berunard Combs

Functional Color for the Classroom, Brunswich,
Balke, Collender Cu., Chicago

School Environments Research, Environmental
Abstracts, University of Michigan

Colors for Interiors, Faber Bihen, N.Y., Whitney

Patterns for Designing Children's Center - Educa-
tional Facilities Lab.

NARC
Journal of Applied Behavior Manual

Special Education Centers to Look at:
Blueberry School, New York
Orthogenic School, University of Chicago
United Cerebral Palsey Center, Brooklyn, N.Y.
Mark Twain School, Montgomery County, Maryland

Interested in Study Results:
ALL

Study Results

Color. This study measured four separate environ-
mental variables through structured observational
procedures. The first variable measured was the
effects of color (burnt orange). The natural insti-
tutional color was first introduced and the new
color was introduced a weel: later. Three factors
were broken out in the analvsis. First, the effects

- Lo e ]

on the color on all 13 subjects. Results demon-—
strate that ambient behavior associated with hyper-
active behavior was not increased by the color
change. Among the 13 subjects, the new color re-
sulted in raduced ambient behavior. The resnlts do
show that while the first group of subjects ambient
behavior was reduced, the second groups behavior

increased, but not at a significant level. The re-
sults also indicate that there is no correlation
between ambient behavior and on-task behaviors.
While ambient behavior was generally reduced, on-

task behavior remained stable. This
the 13 subjects, the two groups, and between males =
and females. The observations related to this var-
iable also illustrated that more hyperactivity ex-
isted at the beginning of the week (Monday) when

the new variables were introduced than at the end

of the week (Friday). This pattern was consistent
when measurements first began with the neutral
color, persisted with the introduction of the new
control, and continued when the setting was returned
to its neutral status.

was true for

Space. The Monday-Friday pattern did hold when
dealing with space, except for the female subjects.
There ambient behavior consistently increased dur-
ing the week, both when the neutral space existed
and when the reduced classroom space was introduced.
The results also demonstrate that change in space
had a more profound negative effect on the on~task
behavior of the female subjects than it did on the
male subjects, whose on-task behavior resulted in

no measureable change. The space reduction resulteg
in increased on-task behavior for the 13 subjects
and for each of the two groups, composed of the same

E

s



subjects. The findings indicate that the Space Across variables. Female subjects across all vari-

change had a greater effect on the second group ables tend to have a greater behavior change than
than it did with the first. Ambient behavior was did the male subjects as illustrated in the graphs.
reduced by the space change for the 13 subjects This held for both ambient and on-task behavior.
and their two groups, but this effect was not sig- The second experimental group tend across variables
nificant,. to exhibit greater ambient and of f-task behavior,

Acros= all subjects, the data docs not demonstrate
Lighting. Ambient behavior was increased by the a cous?stent pattern of behavior.

introduction of incandescent lighting among males,
and the effects of the lighting was not reduced
through the factor of time. Conversely, lighting
resulted in less ambient behavior among female sub-
jects, and the ambient behavior increased when the
lighting was returned to the total florescent sys-
tem. Light, other than the male, female mixed,
demonstrated no significant behavior cffects,

41

Space-color. This combined variable had a greater
effect on female subjects ambient behavior than it
did on the behavior of the male subjects, whose be-
havior was little effected. The combined factors
also resulted in increased on-task behavior for the
female subjects, when compared to their prior behav-
ior before the introduction of the new variables.
The combined factor also reduced ambient behavior
among the 13 subjects and between the two groups
when compared with their behaviors prior to the in-
troduction of the space-color factor. The combined
variable also tended to reduce on-task behavior, but
again, like all other variables, the results were
not significant. The combined group graphical had

4 greater behavicor change (19.4-9 neutral; 7.8-7.4
change) (see Figure II),
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CONCLUSION & RECOMMENDATIONS 5

This study demonstrated several issues concerning
environmental concerns in the Special Education
classroom. The first and most significant factor
demonstrated through the questionnaire is that there
is not uniformed agreement among involved profes-
sional personnel on the structure of classrooms,
the colors to be used, how and when the colors
snould be used. The color variable is an issue
which educators, psychologists, designers, and
administrators have been debating for 40 years.

The study conducted by the investigators of this
report found no significant behavior change when
the color changes were conducted. This finding ap-
pears to challenge the findings first reported by
Strauss and Lehtinen (1947) that hot colors tend to
result in hyperactivity among educational handicap-
ped students. And these findings of Struass and
Lehtinen have influenced the interior design of
public and private schools and residential institu-
tions during the past 50 years. There is no sub-
stantial audience which demonstrates that neutral
colors are more or less effective aids in prompting
the education of the handicapped. What this study
has demonstrated that there is not an increase in
ambient behavior when a warm color is introduced
into the classroom; and the color does not effect
on-task behavior.

The questionnaire and study demonstrate also that
there is inconclusive evidence on the physical fac-
tors, such as space, influence on ambient and on-
task behavior. Data from the questionnaire indicates
there is no uniform finding or attitude on how the
room should be structured. Factors of space allot-
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ment, use of partitions, and types of furniture
used has not been well delineated. There is a
general agreement that space should be controlled
and the furnishings should interface with the phys-—
ical and lcarning needs of the students. This
study has demonstrated that there is a tendency of
handicapped students to reduce their ambient and
on-task behavior. The intent of environmental
change in this case was to reduce ambient behavior,
but to increase on-task behavior. Thus, the study
demonstrated did not occur, though the reduction of
on-task behavior was not significant. Since the
1950’s when Cruickshank (1959) reported that dis-
ruptive behavior was reduced through the use of
correls, the assumptions have been that reduced
ambient behavior also resulted in improved on-task
behavior. This study challenges the 1950's assump-
tion, and generates new questions. Among the ques-
tions arising from this finding are, first, what
level of ambient movement must be maintained and
tolerated; second, what room size and conditions
results in reduced ambient behavior and increased
on-task behavior; and third, are there different
variables and factors for males and females?

42

On matters of lighting, there have been a series of
disputes and contradicting findings revolving around
the issues of incandescent vs. florescent illumina-
tion. The questionnaire and literature secarch re-
sults tend to indicate that florescent is the most
effective illumination system in the classroom, and
the just completed study does not contradiet this
finding. Where both florescent and incandescent
light is used, the incandescent lighting increased
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ambient among males, did not increase the same be-
havior among females, and did not significantly ef-
fect the on-task behavior of the subjects. The ef-
fects of florescent lighting challenges the conten-
tion of some researchers that contend continuous
flow illumination, generated by incandescent light-
ing, results in less eye fatigue than florescent
lighting, which is a pulsating 1llumination. There
is no data that substantiates this position.

The combination size, color variable reduced on-task
behavior, while having little effect on ambient be-
havior. It appears from the data that size, more
than color, is a controlling factor, since each time
room size was manipulated ambient behavior was re-
duced. This finding, again, places in question that
1940's and 1950's contentions that room color and
teacher clothing were a more significant influence
on behavior than any other factor.

While there is no demonstrable reason why female sub-
jects appear to have a greater response than males to
environmental change, the data points to this greater
response. Differences in psychological composition,
the structure of their peripheral or central nervous
system, and the physiological structure may influence
the nature of the female response. No data gathered
either through the questionnaire or study points to
the underlying factors which resulted in the female
subjects behavior.

Conclusions

This study is not the definitive work environment
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variables and their influetice of the learning be-
havior of handicapped, institutionalized adolescent
youth. The research into environmental influence

on all students with compelling learning problems

is scant, and it is macrocosmic on issues of adol-
escent behavior. The lack of research on the eco-
logical influence on learning of the handicapped
adolescent, and the lack of efficacy of training
programs for adolescence requires additional research.

0f all the varisbles imvestigated, the factor of

space appears to be tlye most influential. Space
manipulation has been a primary manipulated varia-

ble in Special Education (Cruickshank, 1966 and o
Haring & Phillips, 1972). It is evident that space '
variable must be investigated more thoroughly.

This study found that space did reduce ambient be-
havior, but it also reduced on-task behavior. Ques-
tions, thus, must be raised as to how space is to

be manipulated so ambient disruptive behavior can

be reduced and on-task learning can be increased.

Such future studies (i.e., space) should be studied

as single factors in which the factor is continually
manipulated over a long period until to optimum

space is determined under specified controlled con-
ditions.

Male-female factor, along with space, should also
be investigated further. This study demonstrates
determination in response to the variables by the
sexes, but this diffarence was not significant.
The findings do recommend further investigation.
If males and females do vary significantly in res-

_O
ponse to some variables, this must be determined. uMN
.
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The success of students during task may be influenced
by their classroom pPlacement of their proximity of
dividers, colors, or other ecological factors. The
male-female factor may be influenced by social-influ-
ence which are ven now not fully understood, and re-
quires heightened investigation.

It is thus evident from the questionnaire and study
results, that further study must be conducted on the
influence of ecology to behavior and learning. Among
the issues that must be investigated are:

A. What types of room construct results in in-
creased appropriate behavior and learning
among adolescence?

B. What form of illumination results in reduced
eye fatigue and improved visual perception?

C. Which color produced increased on-task learn-
ing among handicapped adolescence?

D. How are such design and decorating decisions
made?

E. Are there differences required for severe and
mildly handicapped youth when compared to non-
handicapped youth?

F. Do self-contained educational careers for
trainable and severely handicapped youth re-
sult in increased or decreased learning?

These are but a few of the major environmental issues
that must be explored further if optimum educational
experiences are to be provided adolescence. The
handicapped adolescent is often the disgarded student
of the educational process. This cannot be allowed
to continue. Improved environments and instruction
must be provided the handicapped vouth.
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